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Abstract	
Air	 pollution	 is	 caused	 by	 poor	 air	 quality.	 The	 increased	 of	 human	 activities	
today,	especially	in	industry	affected	the	air	quality.	For	instance,	cement	industry	that	
produces	 dust	 particulates	 and	 exhaust	 gas	 emissions	 from	 incineration	 in	 cement	
production.	These	exhaust	gas	emissions	consist	of	sulfur	dioxide	(SO2),	carbon	monoxide	
(CO),	carbon	dioxide	(CO2),	nitrogen	dioxide	(NO2)	and	ozone	(O3).	Some	efforts	have	been	
done	 to	 prevent	 dust	 waste	 and	 exhaust	 gas	 emission	 especially	 hazardous	 SO2	 from	
cement	 processing	 factory	 by	 using	 dust	 vacuum	 machine	 such	 as	 electrostatic	
precipitator	(ESP).	However,	this	effort	has	not	been	able	to	optimize	the	prevention	of	
dust	waste	and	gas	emission	pollution	yet.	The	generated	sulfur	dioxide	(SO2)	gas	will	
reacted	with	water	vapour	and	form	sulfuric	acid	which	fell	with	the	rainwater,	causing	
corrosive	acid	rain.	Alternative	solution	for	these	problems	could	be	done	by	using	CaO	
nanoparticles	from	limestones.	Sulfuric	dioxide	(SO2)	gas	emissions	be	reacted	with	CaO	
nanoparticles	 directly	 (based	 on	 equilibrium	 thermogravimetric).	 This	 study	 used	 a	
qualitative	descriptive	 and	quantitative	 approach	with	 several	 stages	of	 research;	CaO	
nanoparticles	synthesis	and	particle	characterization	by	using	X‐ray	diffraction	(XRD)	and	
Fourier	Transform	Infrared	(FTIR).	The	synthesis	process	of	CaO	nanoparticles	done	by	
using	 coprecipitation	method	and	 characterization	with	X‐ray	Fluorosence	 (XRF).	 CaO	
nanoparticles	produced	in	this	process	be	reacted	with	PT.	Semen	Padang’s	SO2	exhaust	
gas	emission	and	 form	CaSO3	with	various	CaO	to	SO2	absorption	time;	15	minutes,	30	
minutes,	60	minutes	and	120	minutes.	The	result	is	the	optimum	absorption	of	SO2	occurs	
at	the	30th	minutes	with	sulfur	level	(%);	0.563%	in	the	form	of	elements,	1.159%	in	the	
geology,	and	1.159%	as	oxides.	
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1. Introduction	
Air	is	one	of	the	most	important	elements	of	life,	compared	to	drinks	and	food,	air	
is	more	needed	to	survive.	The	air	quality	that	inhaled	by	living	creatures	influence	the	
sustainability	of	life.	The	decrease	of	air	quality	is	caused	by	air	pollution	as	a	result	of	the	
increased	urban	activities	such	as	transportation,	trades,	energy	generator,	households,	
and	industries.	
The	cement	industry	is	one	of	the	potential	cause	of	air	pollution	as	an	effect	of	
the	cement	processing	that	generate	exhaust	gas	emission.	Some	potential	gas	that	can	be	
pollutants	 in	 environment	 are	 sulfur	 (SO2)	 and	 nitrogen	 (NO2).	 The	 generated	 sulfur	
dioxide	(SO2)	gas	will	reacted	with	water	vapour	and	form	sulfuric	acid	which	fell	with	
the	rainwater,	causing	corrosive	acid	rain.	Acid	rain	will	increase	acidity	of	the	soil	and	
superficial	 water	 which	 is	 harmful	 for	 fish	 and	 plants.	 In	 2012,	 PT.	 Semen	 Indonesia	
(Persero)	Tbk.	produced	cement	as	much	as	9,279,800	tons	with	load	of	SO2	emissions	
generated	in	the	amount	of	287,823	kg	(Anonymous,	2013).	
Air	pollution	in	Padang	city	caused	by	several	industries.	Based	on	the	data	from	
Regional	Environmental	Impact	Management	Department	(BAPEDALDA)	Padang,	eleven	
big	factories	engaged	in	the	processing	of	raw	materials	causing	air	pollution	in	Padang	
city.	The	two	types	of	factory	which	have	potential	for	causing	pollution	are	rubber	factory	
that	emit	odour	and	cement	factory	that	have	a	major	impact.	Pollution	caused	by	cement	
factory	is	not	only	bad	smell	but	also	dust,	dirt,	and	gas	emission	such	as	carbon	monoxide	
(CO),	nitrogen	dioxide	(NO2),	sulfur	dioxide	(SO2),	 lead	(Pb)	and	ozone	(O3)	(Suryani	&	
Upe,	2010).	
PT.	 Semen	 Padang	 is	 a	 cement	 industry	 in	 Padang	 city	 that	 produces	 dust	
particulates	and	exhaust	gas	emissions	from	incineration	in	cement	production.	It	uses	
dust	vacuum	machine	such	as	electrostatic	precipitator	(ESP)	to	prevent	dust	waste	and	
exhaust	gas	emission.	However,	this	effort	has	not	been	able	to	optimize	the	prevention	
of	dust	waste	and	gas	emission	pollution	yet.	The	Head	of	BAPEDALDA	Padang	City	stated	
that	the	air	monitoring	equipment	in	PT.	Semen	Padang	could	not	measure	the	quantity	
of	air	pollution	accurately,	while	the	filter	device	is	still	not	qualified	yet.	
Based	on	the	matters	above,	it	is	significant	to	study	about	countermeasure	of	SO2	
gas	emission	in	PT.	Semen	Padang	through	utilization	of	CaO	nanoparticles	as	an	effort	to	
reduce	gas	emission	which	pollute	air.	The	purpose	of	this	research	is	to	analyse	the	role	
of	 CaO	 nanoparticles	 in	 cement	 processing	 system	 to	 reduce	 SO2	 gas	 emission	 in	 PT.	
Semen	Padang.		
	
2. Material	and	methods	
	
2.1 Types	of	research	
	
This	research	use	descriptive	qualitative	and	quantitative	approaches	based	on	
the	study	of	literature	and	research	results.	These	approaches	are	expected	to	provide	a	
thorough	 overview	 about	 the	 potential	 of	 the	 object	 study.	 In	 this	 case,	 the	 authors	
provide	an	alternative	solution	 to	overcome	SO2	gas	emission	 in	PT.	Semen	Padang	by	
conducting	experiments	in	the	laboratory.	
	
2.2 Tools	and	material	
	
The	 tools	 used	 in	 this	 research	 are	 glassware,	 mortar	 pestle,	 stirrer	 (Selecta	
Multimatic‐5N),	 furnace	 (Neycraft),	 oven	 (France	 Etuves	 XU	 225),	 analytical	 balance	
(KERN	ABS),	FTIR	(Perkin	Elmer),	XRD	(X	'Pert	Pro),	XRF	(PANalytical),	iron	pipe,	plastic	
glass,	rubber	bands	and	straps.	
The	material	used	in	this	study	are	limestone,	1	mL	glacial	acetic	acid	CHଷCOOH,	
0.15	M	H2C2O4	oxalic	acid,	distilled	water,	acetone	and	ethanol	C2H5OH.	
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2.3 Technic	design	
	
2.3.1 Synthesis	of	CaO	nanoparticles	
	
CaO	nanoparticles	are	synthesized	from	limestone	and	then	acetic	acid	is	added	
to	produce	CaሺCHଷCOOሻଶ.	Then,	it	is	dissolved	in	distilled	water	to	produce	100	mL	of	0.1	M	calcium	acetate	CaሺCHଷCOOሻଶ.	The	precipitate	of	CaCଶOସ	calcium	oxalate	obtained	by	adding	50	mL	of	0.15	M	oxalic	acid	slowly	while	stirring	it	at	160	rpm	for	12	hours	at	room	
temperature.	 The	 solid	 product	 is	 obtained	 with	 a	 centrifuge,	 followed	 by	washing	 it	
consecutively	with	distilled	water	and	acetone	and	dried	 it	 in	an	oven	at	120oC	 for	12	
hours.	The	dry	solids	are	calcined	in	a	furnace	at	800oC	temperature	for	6	hours.	
	
2.3.2 Characterization	of	CaO	nanoparticles	
	
 Analysis	of	functional	cluster	
	
Analysis	of	functional	cluster	uses	a	spectrophotometer	Fourier	Transform	Infra‐
Red	 (FTIR),	 which	 is	 done	 by	 mixing	 the	 sample	 into	 KBr	 pellets	 with	 1%	 sample	
composition	of	the	total	mixture.	Then,	it	is	characterized	in	wave	numbers	between	4000	
cm‐1	to	400	cm‐1.	
	
 Analysis	of	crystallinity	
	
Characterization	 using	 X‐Ray	 diffraction	 (XRD)	 conducted	 to	 identify	 the	
crystalline	phase	and	to	analyze	whether	the	samples	that	have	been	synthesized	form	
CaO	nanoscale	materials	or	not.	CaO	samples	are	changed	into	powder	for	the	purposes	
of	XRD	characterization.	A	total	of	±	0.2	g	sample	is	placed	into	a	mould	(sample	holder)	
and	then	irradiated	with	Cu	Kα	radiation	source	(	=	1.54056)	with	2Ɵ	angle	range	at	5‐
90o,	and	scan	speed	0.020o.	
	
 The	reaction	of	SO2	and	CaO	nanoparticles	
	
After	CaO	nanoparticles	are	synthesized,	 the	particles	are	reacted	with	SO2	gas	
emission	 from	 cement	 processing.	 Before	 the	 exhaust	 gas	 enters	 the	 chimney	 to	 be	
released	into	the	air,	it	is	reacted	first	by	making	some	sort	of	reservoir	space	exhaust.	
The	chamber	 is	 contained	with	CaO	nanoparticles,	 so	 that	when	 the	SO2	gas	enter	 the	
space,	it	will	react	spontaneously	and	generate	CaSO3	salt.	CaSO3	is	placed	into	the	sample	
container.	
	
2.1 Testing	technic	/	data	acquisition	
After	CaO	nanoparticles	are	synthesized,	 the	particles	are	reacted	with	SO2	gas	
emission	from	cement	processing	with	various	SO2	absorption	time	by	CaO	nanoparticles.	
Before	the	gas	emission	reach	the	air,	they	are	flowed	into	a	plastic	glass	through	an	iron	
pipe.	The	plastic	 glass	 contains	CaO	nanoparticles,	 so	 that	when	 the	SO2	gas	enter	 the	
chamber,	 the	SO2	gas	emission	react	spontaneously	with	CaO	nanoparticles	 to	produce	
solid	 CaSO3.	 From	 these	 reactions,	 the	 level	 of	 sulfur	 (S)	 (%)	 to	 absorption	 time	 are	
determined	by	using	X‐Ray	Fluorescence	(XRF).	
	
2.5 Data	analysis	techniques	
Data	analysis	in	the	qualitative	and	quantitative	writing	based	on	the	results	of	
research	and	 literature	 review.	The	data	 collected	 in	a	 certain	period	of	 this	 research.	
There	are	two	main	models	for	data	analysis	in	qualitative	writing;	flow	model	analysis	
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and	 interactive	model	analysis.	 In	 this	 study,	 the	author	use	an	 interactive	model	 that	
includes	 four	 components:	 data	 collection,	 data	 reduction,	 data	 presentation	 (display)	
and	data	verification	/	conclusion	drawing.	Data	analysis	and	synthesis	can	be	shown	in	
this	illustration	below	
 
 
 
 
 
 
 
 
 
Figure	1.	Flow	Chart	of	interactive	models	of	analysis	
 
2.6 Flow stages research activities 
 
 
 
 
 
 
	
	
	
	
	
	
	
	
Figure	2.	Flow	stages	research	activities	
	
	
3. Results	and	discussion	
	
3.1 Synthesis	of	CaO	nanoparticles	
	
CaO	nanoparticles	that	synthesized	from	limestone	are	aimed	to	be	reacted	with	
SO2	gas	emissions	from	the	burning	of	coal	at	PT.	Semen	Padang,	thereby	reducing	the	
levels	and	impact	of	SO2	gas	emissions	in	the	air.	The	synthesis	 is	done	by	a	particular	
method	 named	 coprecipitation	 which	 is	 one	 method	 of	 synthesis	 for	 inorganic	
compounds	based	on	the	deposition	of	more	than	one	substance	together	when	passing	
through	 the	 point	 of	 saturation	 (Rosyidah,	 N.,	 et	 al).	 The	 CaO	 nanoparticles	 are	
synthesized	by	adding	glacial	CH3COOH	acetic	acid	into	limestone	that	has	been	grinded	
to	form	a	precursor,	namely	Ca(CH3COO)2	and	the	similar	settling	agent	that	was	used	by	
Kanade,	et	al	(2006).	The	settling	agent	is	in	form	of	a	solution	of	oxalic	acid	H2C2O4	with	
concentration	of	0.15	M.	This	study	uses	distilled	water	as	the	solvent.	CaሺCHଷCOOሻଶ	is	dissolved	 in	distilled	water	until	 the	volume	of	 solution	become	100	mL	and	obtained	
solution	 becomes	 0,1	 M	CaሺCHଷCOOሻଶ .	 The	 turbid	 solution	 of	 0,1	 M	CaሺCHଷCOOሻଶ 	is	formed	as	a	result.	
The	next	process	is	adding	0.15	M	oxalic	acid	solution	dropwise	while	stirring	by	
using	a	magnetic	stirrer	at	160	rpm	for	12	hours	(Rahmawati,	S.,	2011).	Then,	it	is	covered	
Synthesis	of	CaO	
nanoparticles	 Analysis	of	CaO	nanoparticles	functional	groups	using	FTIR	
Analysis	of	the	crystallinity	of	the	
CaO	nanoparticles	using	XRD	
The	reaction	of	CaO	
nanoparticles	with	SO2	gas	
Analysis	of	sulfur	content	
(%)	contained	in	a	sample	
of	the	reaction	with	time	
variations	
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with	aluminium	foil	to	prevent	evaporation	in	the	solution.	The	result	is	the	increased	of	
turbid	solution	and	white	coloured	which	indicated	that	the	solution	has	been	saturated	
and	it	forms	a	solution	of	calcium	oxalate,	CaC2O4.	The	coprecipitation	reaction	is	shown	
as	follows,	Kanade,	et	al	(2006):	
CaሺCHଷCOOଶሺlሻ ൅		HଶCଶOସሺlሻ 	→ 		CaCଶOସሺsሻ ൅		2CHଷCOOHሺlሻ	 	 	 		(1)	
The	obtained	result	then	centrifuged	to	separate	solid	CaCଶOସ	from	solution.	The	precipitate	obtained	is	washed	using	distilled	water	and	followed	by	acetone	to	remove	
unreacted	oxalic	acid	residual	(Kanade,	et	al.	2006)	and	eliminate	the	organic	compounds	
in	CaCଶOସ.	The	obtained	result	is	a	white	precipitate.	The	 white	 precipitate	 of	 CaCଶOସ 	is	 dried	 in	 an	 oven	 at	 120o	 C	 for	 12	 hours	(Rahmawati,	S.,	2011).	Once	dried,	it	is	calcined	at	800°	C	for	6	hours	to	remove	oxalate	
ions	and	remaining	organic	compounds	and	to	obtain	smaller	particle	size	(Rahmawati,	
S.,	2011).	The	CaO	nanoparticles	that	are	formed	can	be	seen	in	Fig.	3.	
	Figure	3.	The	solid	white	of	CaO	nanoparticles	
During	calcinations	process,	the	limestone	ሺCaCOଷሻOଷ	decomposes	into	CaO	and	carbon	 dioxide	 gas	 CO2	 by	 ∆H298	 =	 177,8	 kJ.	 Calcination	 process	 produce	 the	 white	
coloured	 CaO	 nanoparticles.	 The	 decomposition	 reaction	 of	 solid	 calcium	 oxalate	 into	
calcium	oxide	solids	are	written	in	the	following	equation:		
CaCଶOସHଶO		 → 		 CaCଶOସ 	൅		HଶO	CaCଶOସ 		→ 		CaCOଷ 	൅ 		CO	 	 	 	 	 	 	 	 	(2)	CaCOଷ 		→ 		CaO	 ൅ COଶ		
3.2 Characterization	of	CaO	nanoparticles	
	
3.2.1 Analysis	of	functional	cluster	
The	Analysis	of	the	functional	cluster	is	performed	using	FTIR	spectrophotometer	
at	a	wavelength	of	4000‐400	cm‐1.	The	result	of	FTIR	spectra	then	analyzed	qualitatively	
to	 determine	 the	 functional	 cluster.	 The	 analyzed	 samples	 are	 synthesized	 CaO	
nanoparticles	of	the	limestone.	The	FTIR	spectrum	of	CaO	nanoparticles	can	be	seen	in	
Fig.	4.	
In	 Figure	 4,	 it	 can	 be	 seen	 that	 a	 sharp	 peak	 at	 wave	 number	 3639.71	 show	
stretching	 vibration	 of	 the	 OH	 group	 Ca(OH)2.	 Broad	 peak	 centered	 at	 2992.12	 cm‐1	
related	to	the	‐OH	stretching	vibration	of	H2O,	showed	the	presence	of	water	absorbed	on	
the	surface	of	CaO.	Peak	at	wavenumber	1786.79	cm‐1	can	be	interpreted	as	carbonyl	(C	=	
O)	caused	by	the	carbonyl	stretching	mode.	
	
                                                    
1	The	coprecipitation	reaction	
2	The	decomposition	reaction	of	solid	calcium	oxalate	into	calcium	oxide	solids		
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	Figure	4.	FTIR	spectrum	of	the	CaO	nanoparticles		
	
Peak	 at	 wave	 number	 1424.68	 cm‐1–1199.18	 cm‐1	 can	 be	 interpreted	 as	 the	
stretching	vibration	of	symmetry	and	asymmetry	 from	O‐C‐O	bonding	of	monodentate	
carbonate	 on	 the	 surface	 of	 CaO.	 Band	 at	 wave	 number	 877.01	 cm‐1	 is	 the	 buckling	
carbonate	cluster	vibration.	This	is	consistent	with	the	explanation	of	Yulianti,	CH	(2011).	
	
3.2.2 Analysis	of	crystallinity	
	
The	analysis	of	crystallinity	aims	to	determine	the	degree	of	crystallinity	of	the	
CaO	 nanoparticles.	 The	 analysis	 is	 performed	 using	 an	 instrument	 X‐Ray	 Diffraction	
(XRD).	According	to	Albuquerque	et	al.	 (2009),	 in	the	CaO	nanoparticles,	 the	synthesis	
result	 is	 still	 having	 a	 diffraction	 pattern	 associated	 with	 the	 phase	 of	 CaCOଷ .	Diffractogram	of	the	CaO	nanoparticles	test	results	can	be	seen	in	Fig.	5.	
In	Fig.	5,	the	peak	at	2ϴ	area	which	is	18.05o	is	the	culmination	of	Ca(OH)2.	The	
peak	 of	 CaO	 appears	 in	 the	 region	 2ϴ	 is	 54.30o	 with	 the	 intensity	 of	 9.88%.	 But	 in	
diffractogram,	 the	 analysis	 results	 using	 XRD	 shown	 a	 sharp	 peak	 in	 2ϴ	 at	 29.36o,	 it	
indicates	that	CaCO3	peak	with	a	higher	intensity.	A	sharp	peak	indicates	that	the	analyzed	
samples	are	crystalline	compounds,	because	the	crystalline	compounds	characterized	by	
sharp	peaks	in	the	FTIR	spectrum.	
	
	Figure	5.	The	diffractograms	of	CaO	nanoparticles	
	
The	magnitude	of	the	intensity	of	CaCO3	in	XRD	analysis	difragtogram	caused	by	
CO2	impurity	compounds	that	reacted	with	CaO	when	the	samples	are	characterized	using	
Int
en
sit
y	(
a,u
)	
The	wave	number	(cm‐1)	
341 
 
XRD.	 This	 allows	 the	 formation	 of	 CaCO3	 through	 the	 absorption	 of	 CO2	 from	 the	
atmosphere	that	react	slowly	with	CaO.	The	chemical	reaction	that	occurs	is	as	follows:	
CaO	 ൅		COଶ → CaCOଷ	 	 	 	 	 	 	 	 	 		(3)	
3.3 The	reaction	of	CaO	nanoparticles	with	SO2	gas	emission	
	
The	sample	that	used	is	the	SO2	gas	emission	which	derived	from	PT.	Semen	Padang	
where	is	 located	in	Indarung	IVC.	The	analysis	 is	done	by	varying	the	time,	such	as	15	
minutes,	30	minutes,	60	minutes	and	120	minutes.	The	reaction	of	CaO	nanoparticles	with	
SO2	 gas	 emission	 is	 done	 spontaneously.	 Through	 iron	 pipe,	 the	 gas	 emission	 is	
accommodated	in	a	plastic	glass	which	contained	CaO	nanoparticles.	With	the	existence	
of	gas	emissions	in	these	reservoir,	CaO	nanoparticles	reacted	immediately	by	absorbing	
and	reacting	with	the	gas	emissions	(absorbent).	The	reaction	is	as	follows:	
CaO	 ൅		SOଶ → CaSOଷ		 	 	 	 	 	 		 	 	 		(4)	
The	results	of	CaO	nanoparticles	reaction	toward	the	gas	emission	in	the	PT.	Semen	
Padang	can	be	seen	in	Fig.	6.	
	Figure	6.	The	results	of	CaO	nanoparticles	reaction	against	the	gas	emissions	
in	PT.	Semen	Padang	
In	Fig.	6	can	be	seen	the	difference	of	the	color	from	the	white	solid	CaO	becomes	
bluish	by	the	variation	of	time.	It	is	because	there	is	a	reaction	with	chimney	gas	emissions	
Indarung	IV	C	in	PT.	Semen	Padang.		
The	gas	emission	get	into	the	reservoir	consist	of	SO2,	NO,	CO	and	dust	particulate.	
In	this	sampling,	the	levels	of	compounds	in	gas	emission	from	incineration	was	analyzed.	
Analysis	is	done	by	direct	reading	methods	(insitu)	using	a	gas	analyzer.	
The	tool	can	be	directly	used	to	determine	the	concentration	of	air	contaminants.	It	
uses	 a	 sensor	 system	 based	 on	 the	 chemical	 and	 physical	 properties	 of	 contaminants	
(Arief,	M).	The	result	of	the	measurement	can	be	known	directly	from	its	print‐out.	Gas	
analyzer	is	connected	to	the	chimney	and	set	to	zero,	then	the	sensor	is	inserted	into	a	
hole	 in	 the	 chimney	where	 sample	 is	 analyzed.	 Automatically,	 the	 tool	works	 and	 the	
results	are	shown	on	the	monitor.	
The	results	of	gas	emission	analysis	from	the	chimney	of	Indarung	IV	C	PT.	Semen	
Padang	showed	that	the	levels	of	SO2,	NO,	and	CO	are	respectively	9	mg/m3,	48	mg/m3	
and	171	mg/m3.	Furthermore,	the	gas	emission	reacts	with	CaO	nanoparticles	and	form	a	
solid	CaSO3.	The	relation	of	absorption	time	to	the	level	of	sulfur	(SO2	gas	emission)	in	
absorption	by	CaO	can	be	seen	in	Fig.	7.	
	
	
	
                                                    
3	The	Chemical	Reaction	of	CaCO3	
4	The	Reaction	of	CaSO3	
342 
 
	Figure	7.	The	relation	of	absorption	time	to	the	level	of	sulfur	(S)		
in	absorption	by	CaO	
In	Fig.	7	shows	that	the	sulfur	level,	S	(%),	at	the	30th	minutes	in	the	elemental	form	
(0.563%),	 the	geology	(1.159%)	and	as	an	oxide	(1.159%)	are	higher	 than	the	 level	of	
sulfur	in	the	15th,	60th,	and	120th	minutes.	At	the	30th	minutes,	it	shows	that	the	SO2	gas	
emission	reacts	to	CaO	more	than	in	the	15th,	60th,	and	120th	minutes.	This	is	evidenced	by	
the	reduced	levels	of	calcium	in	the	absorption	by	CaO,	can	be	seen	in	Fig.	8.	
	Figure	8.	The	relation	of	absorption	time	toward	the	levels	of	calcium	(Ca)	in	absorption	by	CaO	
Fig.	8	shows	that	the	levels	of	calcium	(Ca)	lower	at	the	30th	minutes.	This	is	because	
at	the	30th	minutes	the	absorption	of	CaO	to	SO2	gas	emission	is	higher	than	at	the	15th,	
60th,	and	120th	minutes.	Thus,	from	the	results	of	research,	the	optimum	absorption	of	CaO	
nanoparticles	to	the	emission	of	SO2	gas	is	for	30	minutes.	
	
4. Conclusion	
	
The	 result	 of	 CaO	 nanoparticles	 synthesis	 from	 limestone	 by	 coprecipitation	
method	obtained	in	the	white	solid.	The	characterization	of	CaO	nanoparticles	produced	
include	 the	 analysis	 of	 functional	 cluster	 and	 crystallinity	 showed	 that	 the	 analysis	 of		
functional	cluster	are	the	peaks	of	the	OH	cluster	of	Ca(OH)2,	‐OH	cluster	of	H2O,	carbonyl	
(C	=	O)	and	OCO	cluster,	and	the	crystallinity	are	Ca(OH)2	peak		in	the	region	of	2ϴ	angle	
is	18.050,	CaO	peak	at	2ϴ	is	54.300,	CaCO3	sharp	peaks	at	2ϴ	is	29.360.	The	sharp	peak	
indicates	that	the	sample	is	a	crystalline	compound.	The	reaction	of	the	CaO	nanoparticles	
with	SO2	gas	emission	is	the	formation	of	solids	CaSO3.	The	optimum	absorption	time	in	
the	SO2	absorption	process	by	CaO	nanoparticles	is	30	minutes	where	the	sulfur	S	(%)	
level	of	the	reaction	results	is	0.563%	in	elemental	form,	1.159%	in	geology	and	1.159%	
in	oxides.	
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